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Abstract 
Long division poses problems to many pupils in the primary schools and even in the secondary level. This study describes the use 
of a method called the “double division” method as an alternative method to the conventional long division method to do division 
of whole numbers involving dividends consisting of a three or more digit number and a divisor which may be a one-digit or two-
digit number. The study involved four Year 4 Malaysian Primary school pupils in an urban primary school. The participants for 
the study were identified as pupils having difficulties to do division of large numbers using the long division algorithm.  
© 2010 Elsevier Ltd. 
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1. Introduction 
  
The long division algorithm is the most familiar method used in primary schools to divide large numbers. In order to 
use this algorithm, pupils must have knowledge and understanding of certain basic concepts and skills (Booker et.al, 
2004; Wilson, 2005). Among these are: 
 
(a) the ability to estimate the quotient 
(b) have knowledge of multiplication and division fact 
(c) the ability to subtract 
 
The algorithm for long division is one of the most complicated and meaningless procedure that pupils in the primary 
level have to master and hence many are incapable of doing long division (Cheek and Olson, 1986; Wilson, 2005; 
Cathcart et al, 2006). Malaysian pupils are no exception.  
 
When a class was taught the long division algorithm to do division of large numbers many were incapable of doing 
it.  Among the errors made when doing long division are the following. 
 
(a) Not using zero as a place holder. This illustrates lack of understanding of the long division algorithm. 
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Figure 1: Samples of students’ work-Not using zero as a place holder 
 
(b) Writing the answer in the wrong place value position. This illustrates lack of understanding of the 
place value concept in relation to the long division algorithm. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Samples of students’ work- writing the answer in the wrong place value position 
 
(c)   Unable to estimate the correct quotient. This may be due to poor recall of the times tables. 
 
                                                  
 
 
 
 
 
 
 
 
 
 
 
Figure 3: Samples of students’ work- unable to estimate the correct quotient 
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(d) Mere careless mistakes such as error in subtraction (see Figure 4 –left working) and omitting some 
digits in the process of division (see Figure 4 –right working). 
 
 
                                                  
 
 
 
 
 
 
 
 
 
 
Figure 4: Samples of students’ work- errors due to careless mistakes 
 
In the determination to find a method to help pupils do division of large numbers, the researcher reviewed literature. 
Several methods (Overtones, 2010; Cathcart et al, 2006) are suggested in literature but they are all as complex as the 
long division method. There is a simple method called ‘the successive subtraction method’ (Tucker, 1973) but it is 
very time consuming to do.  
 
A method called the double division method suggested by Wilson (2005) appears to make less cognitive demands 
but enables one to do division of large numbers. Estimation skills are not a pre-requisite using the double division 
method. The main demand of the double division method is the ability to add and subtract with and without 
regrouping.  Figure 5 shows the division of 85 434 by 37 using the double division method. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5: Division of large numbers using the double division method 
 
To obtain 2x37, just add 37+37 =74. Like wise to obtain 4x37, add 74+74=148 and so on and so forth. Hence a 
pupil does not have to memorise the basic multiplication facts to us the double division method to do division of 
large numbers. 
 
This study describes the effects of the double division method on the performance of pupils doing division of large 
numbers, that is, 3-digit, 4-digit, 5-digit and 6-digit dividends by 1-digit and 2-digit divisors. 
 
 
 
 
            2309 R1 
1x = 37  √85434 
2x = 74   -74000  2000 
4x =       148    11434  
8x =       296     -7400    200 
            4034  
           -3700    100 
    334  
   -296        8 
      38  
     -37 +       1 
        1  2309 
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1.1 Operational Definition 
Large numbers: In this research large numbers refers to numbers with three up to six digits. 
 
2. Methodology 
   
This study involved four Year 4 pupils from an urban primary school in Malaysia. They were selected based on their 
daily work in their exercise books and class tests that illustrated that they had difficulties in doing division of large 
numbers. A pre-test was first administrated to the four participants to determine their initial ability to do division of 
large numbers. The test consisted of six questions with a 1-digit divisor and six questions with a 2-digit divisor. This 
was then followed by a group interview which provided insight of pupils’ perception of doing division of large 
numbers using the long division algorithm. 
 
The next stage was the teaching and learning of the double division method. During the first teaching and learning 
session which lasted for one hour, division of three up to six digit dividends by single digit divisors were taught. 
This was followed by Exercise 1 which consisted of 10 questions of three up to six digit dividends and only single 
digit divisors.  
 
The second learning session also lasted for one hour. Division of five and six digit dividends by 2-digit divisors 
were taught. This was followed by Exercise 2 which consisted of 10 questions of five and six digit dividends and 
only 2-digit divisors. 
 
After the teaching and learning sessions, the post-test was administered followed by a group interview of the pupils 
about their opinion of the double division method to do division of large numbers.  A reflective journal was kept of 
every interaction with the pupils, in addition to field notes taken during interactions of any observable behaviour of 
the pupils.   
 
3. Findings 
 
The pupils during the pre-test looked worried. During the interview after the pre-test they expressed their inability to 
cope with questions with dividends with many digits because there were many steps. 
 
During the teaching and learning session, the pupils did not grasp the simplicity of the method when it was 
explained once. For example when the divisor was 6, the pupils only had to do addition for the double division 
method as follows: 1x6=6, 2x6=6+6=12, 4x6= 12+12=24 and so on and so forth. Instead they were multiplying 6 by 
2, 4, 8 and so on, which made it very difficult because many could not recall their times tables. However, when it 
was explained a second time they realised how simple the method was and that it only involved addition. The 
change in enthusiasm of the pupils was amazing.   
 
During the post-test, the pupils were more confident and were eager to start. During the interview after the post test 
the pupils were eager to know their marks. When the pupils were asked how they felt about the second test (post-
test) as compared to the first test (pre-test) they unanimously stated that the post-test was the easier of the two tests. 
They were unaware that the two tests were the same tests.  
 
 
 
 
 
 
 
 
 
 
Nur Shazwani Nor Arzemi and Pumadevi Sivasubramaniam / Procedia Social and Behavioral Sciences 8 (2010) 85–92 89
Table 1 below shows the percentage score of the pre-test and post-test. The pre-test and post-test have been analysed 
based on the type of divisors.   
 
Table 1: Pre-test and Post-test percentage scores of the four participants 
 
Participant 1-digit divisor 2-digit divisor Total 
Pre-test Post-test Pre-test Post-test Pre-test Post-test 
Pupil 1 0 0 0 0 0 0 
Pupil 2 67 67 17 33 42 50 
Pupil 3 67 83 0 33 33 58 
Pupil 4 83 83 0 83 42 83 
Mean 54 58 4 34 29 46 
 
The data shows a very slight improvement of 4% in overall pupils’ performance from the pre-test to the post test 
scores for questions involving 1-digit divisors. There is an improvement of 17% in overall pupils’ performance from 
the pre-test to the post test scores for questions involving 2-digit divisors.  
 
Although the data shows no improvement in performance for pupil 1, her working shows a change from a very poor 
estimation of the quotient and hence resulting in an answer nowhere near the correct quotient (see Figure 6) to a 
much better estimate of the quotient and steps with errors which can be rectified. Her problem was that she omitted 
adding the small numbers that make up the quotient when using the double division method (see Figure 7). Given 
time she would be able to improve her division of large numbers involving one and two digit divisors using the 
double division method.  
 
 
 
 
 
 
 
 
 
 
 
Figure 6: Division using the long division algorithm– sample from the pre-test 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7: Division using the double division method– sample from the post-test 
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Pupils 2, 3 and 4 showed an improvement in score for the 2-digit divisor questions. Their working showed that the 
place value confusion that arose when using the long division algorithm (see Figure 8) does not arise when using the 
double division method (see Figure 9).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8: Error due to writing the answer in the wrong place value position when using the long 
division algorithm – sample from the pre-test 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9: Error of writing the answer in the wrong place value position does not arise when using the 
double division algorithm – sample from the post-test 
 
As for a meaningful algorithm, the double division method is clearer for pupils. This was stated by all the students 
during the interview after the post-test. They claimed that they enjoyed doing the double division method. When 
they were doing the exercises they scored very high marks. Of course some help was given but the joy was when 
they realised and understood where they had gone wrong. When they were asked the method that they would choose 
to use to do division in the future, they said that it would definitely be the double division method. Pupil 4 said, 
“The double division method is easier to get the answer, I always don’t know where to write the answer after 
dividing before but now I add up and get my answer.” What he was referring to was that the place value position of 
the quotient which posed a problem for him to write his answer correctly. He also had the problem of not using the 
zero as place holder when using the long division algorithm (see Figure 10). He did not face this problem when 
using the double division method (see Figure 11). 
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Figure 10: Zero not used as place holder in the pre-test 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11: Problem of zero not used as place holder does not arise in the post-test 
 
 
Hence the problems that arise when using the long division algorithm have been reduced if not eliminated when 
using the double division method. The main reason as can be seen from the pupils samples in Figures 6 to 11 is that 
the long division algorithm deals with the dividend by splitting it up into parts and then writing the quotient in the 
correct place value position above the digits of the dividend, while the double division method deals with the 
number as it is given. It does not break up the number into meaningless parts. This appears to be the main feature 
that enables to eliminate the place value problem and the zero place holder problems when doing division of large 
numbers when using the double division method.  
 
The pupils were comfortable to use the double division method. The fact that problems faced when using the long 
division algorithm was reduced, if not eliminated when using the double division method further motivated pupils to 
do division of large numbers confidently. However the problem of careless mistakes was evident even when they 
used the double division method. It was observed that the pupils doing their work were only doing each problem but 
never checking their working again.   This problem will persist as long as pupils do not check their work. 
 
4. Conclusion 
 
The effects of the double division method are that it improves pupils’ performance in division of large numbers 
involving 1-digit and 2-digit divisors. The double division method provides a meaningful algorithm and it does not 
pose the difficulties of determining the appropriate place value position of the digits of the quotient nor does it 
require the use of zero as place holder in the algorithm. The demand to recall all the basic multiplication facts is also 
not a requirement to use the double division algorithm. Hence the difficulties posed when using the long division 
 
92  Nur Shazwani Nor Arzemi and Pumadevi Sivasubramaniam / Procedia Social and Behavioral Sciences 8 (2010) 85–92
algorithm are not evident when using the double division method. The double division method also improves pupils’ 
motivation to do division of large numbers. Hence, the double division method is a suitable method for the pupils in 
this study to overcome their difficulties and to improve their attitude and performance in doing division of large 
numbers.  
 
The double division method when taught during this study involved only five pupils. The extent of individual 
attention given during the teaching and learning session of this study may also have contributed to the pupils’ 
understanding and efficient grasping of the double division method. Hence, it would be interesting to test the 
effectiveness of the double division method on pupils’ performance to do division of large numbers in a whole class 
teaching and learning session. This would be a useful follow up study which would provide invaluable information 
to enhance a teacher’s instructional skills.  
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